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(54) DATA PROCESSING METHOD AND DATA PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a transfer rate 
by designating a first address in a first storage means to 
store transmitted video data for every frame, designating 
the second address based on the first address to store 
video data for every frame and reading video data from 
the second storage means for every frame by means of 
the synchronization with a writing timing to display it. 
SOLUTION: CPU 2 designates the address 
corresponding to address data DAD and, after that, 
generates the addresses corresponding to a first bank 
memory and the second bank memory 17 in a video 
voice data output part 6 based on the address. The 
generated addresses are alternately designated, 
audiovideo data D1 is written in one of the first bank 
memory 16 of the second one 17 by frame unit, 
audiovideo data D1 is read from the other one by frame 
unit and it is displayed on the screen of an AV monitor 
part 19. Thus, screen display is enabled by synchronizing 
with the timing by which audiovideo data D1 is written 
on a hard disk. 
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(54) DATA PROCESSING METHOD AND DATA PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a transfer rate by 
designating a first address in a first storage means to store 
transmitted video data for every frame, designating the second 
address based on the first address to store video data for every 
frame and reading video data from the second storage means 
for every frame by means of the synchronization with a 
writing timing to display it. 

SOLUTION: CPU 2 designates the address corresponding to 
address data DAD and, after that, generates the addresses 
corresponding to a first bank memory and the second bank 
memory 17 in a video voice data output part 6 based on the 
address. The generated addresses are alternately designated, 
audiovideo data Dl is written in one of the first bank memory 
16 of the second one 17 by frame unit, audiovideo data Dl is 
read from the other one by frame unit and it is displayed on the 
screen of an AV monitor part 19. Thus, screen display is 
enabled by synchronizing with the timing by which 
audiovideo data Dl is written on a hard disk. 
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* NOTICES* 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st step which specifies the 1st address as the 1st storage means one by one, and 
memorizes the image data supplied for every frame from the outside, The 2nd step which generates the 
2nd address corresponding to the 2nd storage means based on the 1st address of the above specified as 
the storage means of the above 1st, The 3rd step which specifies the 2nd address of the above as the 
storage means of the above 2nd, and memorizes the above-mentioned image data for every above- 
mentioned frame, The data-processing approach characterized by having the 4th step which reads and 
carries out a screen display of the above-mentioned image data for every above-mentioned frame from 
the storage means of the above 2nd synchronizing with the timing written in the above-mentioned record 
medium. 

[Claim 2] At the 2nd step of the above, the storage means of the above 2nd has the 1st and 2nd bank 
memory. At the above 3rd and the 4th step While specifying the 2nd address of the above as the 1st or 
2nd bank memory of the above by turns and memorizing the above-mentioned image data for every 
above-mentioned frame to one side among the 1st or 2nd bank memory of the above The data- 
processing approach according to claim 1 characterized by reading arid carrying out a screen display of 
the above-mentioned image data for every above-mentioned frame from another side. 
[Claim 3] The 1st storage control means which specifies the 1st address as the 1st storage means one by 
one, and memorizes the image data supplied for every frame from the outside, An address-generation 
means to generate the 2nd address corresponding to the 2nd storage means based on the 1st address of 
the above therefore specified as the storage control means of the above 1st, The 2nd storage control 
means which specifies the 2nd address of the above therefore generated at the above-mentioned address- 
generation means as the storage means of the above 2nd, and memorizes the above-mentioned image 
data for every above-mentioned frame, The write-in means which reads the above-mentioned image data 
from the storage means of the above 1st for every above-mentioned frame, and is written in a record 
medium, The data processor characterized by having a display means by which the above-mentioned 
write-in means reads and carries out a screen display of the above-mentioned image data for every 
above-mentioned frame from the storage means of the above 2nd synchronizing with the timing written 
in the above-mentioned record medium. 

[Claim 4] The storage means of the above 2nd has the 1st and 2nd bank memory. The storage control 
means of the above 2nd While specifying by turns the 2nd address of the above therefore generated by 
the above-mentioned address-generation means as the 1st or 2nd bank memory of the above and writing 
the above-mentioned image data in one side for every above-mentioned frame among the 1st or 2nd 
bank memory of the above The data processor according to claim 3 characterized by what the above- 
mentioned image data are read from another side for every above-mentioned frame, and is displayed on 
the above-mentioned display means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Table of Contents] This invention is explained in order of the following. 

[0002] The whole gestalt (1) hard disk drive unit configuration of operation of technical-problem The 
means for solving a technical problem invention which technical field Prior-art invention to which 
invention belongs tends to solve ( drawing 1 - drawing 4 ) 

(2) Data write-in procedure ( drawing 5 ) 

(3) Actuation of the gestalt of this operation, and the gestalt of operation of others [ effectiveness / (4) ] 
( drawing 6 - drawing 7 ) 

Effect of the invention [0003] 

[Field of the Invention] This invention is applied to the hard disk drive unit which performs the writing 
and read-out of image voice data, concerning the data-processing approach and a data processor, and is 
suitable. 
[0004] 

[Description of the Prior Art] the whole surface or the thing which boiled on the other hand, carries out 
the data compression of the image voice data by making it correspond if needed, respectively on both 
sides of each hard disk concerned, and was recorded of a hard disk is used, respectively in the majgnetic 
head attached at the tip of two or more movable arms, carrying out high-speed rotation of two or more 
hard disks on a coaxial core as this kind of a hard disk drive unit conventionally. 
[0005] A truck is formed in both sides of each [ these ] hard disk concentric circular, respectively, and 
** or an intermediary track number is assigned to the most inner circumference from the outermost 
periphery. Furthermore, each truck is divided into the sector which makes a predetermined data length a 
unit, and the logic block address (LBA) as a sector number is assigned to each sector concerned. 
[0006] In this hard disk drive unit, CPU sets the sector number of counts showing the count of a sector 
transfer of each sector concerned as a data register while specifying the data register prepared in the disk 
drive according to the logic block address assigned for every sector of a predetermined hard disk. 
[0007] Then, CPU is made as [ write / for every frame / image voice data ], carrying out sequential 
addressing of a series of image voice data which consists of two or more sectors to the data register in a 
disk drive, after writing each data block in each buffer memory of a bank-switching method in order of 
FIFO (First In First Out) by turns one by one for every [ for every 1 image voice data block ] frame. 
[0008] Then, CPU is made as [ output / to the monitoring device by which read from the memory 
concerned and external connection was made if needed ], after writing in for every frame, carrying out 
sequential addressing of the image voice data read from buffer memory to the memory in which it was 
built by the image voice output circuit. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, CPU is **** in ****, if image voice data is not 
transmitted per frame, respectively, carrying out sequential assignment of the address which cannot 
specify [ as opposed to / when carrying out data transfer of a series of image voice data stored in buffer 



memory to both a disk drive and an image voice output circuit at coincidence / the data register in a disk 
drive, and the memory in an image voice output circuit ] the same address directly, but is mutually 
different. 

[0010] Moreover, for CPU, the processing time when setting up various registers other than the data 
register in the disk drive concerned before starting data transfer to a disk drive, until the set point of the 
register concerned is decided is about 100-300 each time. It was once in every [ [ns] ]. Furthermore, 
when data interruption was processed two or more times after CPU ended data transfer to the disk drive, 
it required once the processing time before and behind about 5-10 [mus] for whenever [ the ]. 
[001 1] For this reason, when data transfer of a series of image voice data was carried out continuously, 
in consideration of a register setup and interrupt processing which were mentioned above being 
performed, it was made as [ make / the image voice data concerned / transmit for every frame unit 
within predetermined time amount (for example, 128 [kbyte] less than 33 [ms] and another example 512 
[kbyte] less than 0.5 [ms]) ]. 

[0012] Therefore, when data transfer is made to once start to a disk drive, CPU is **** in ****, if image 
voice data must be transmitted to a data register for every frame unit and image voice data of each frame 
unit is not transmitted to memory to an image voice output circuit next, without stopping on the way. 
Consequently, the problem of taking the data transfer time to a disk drive and an image voice data 
output circuit for a long time, respectively is ****** . 

[0013] In case data transfer of the CPU is carried out to a disk drive, furthermore, within a disk drive 
Retry (rewrite) actuation, When transfer operation, such as a jump between trucks on a hard disk or a 
jump between sectors, etc. is performed, Condition signal DIORDY at the time of performing data 
transfer from a disk drive at the time of each actuation concerned which can be outputted and inputted 
Use and the signal is stopped temporarily, The waiting demand signal for access for keeping the access 
processing from CPU waiting temporarily indicated by the ATA standard method is emitted. These 
above results, CPU is **** in ****, if it carries out with a data transfer rate more nearly high-speed than 
the usual data transfer rate and data transfer which continued by another processing in another side and 
an image voice output circuit is not performed in a hard disk, in order to perform discontinuous data 
transfer in time to a disk drive and to perform a real-time operation for this reason. 
[0014] For this, the problem of being hard to judge on real time whether data transfer [ as opposed to / 
the data transfer to a disk drive will be processed not by real time but by another time amount, and / a 
disk drive in CPU j having been performed certainly is ****** . 

[001 5] This invention was made in consideration of the above point, and tends to propose the data- 
processing approach and data processor which may improve a transfer rate markedly. 
[0016] 

[Means for Solving the Problem] In order to solve this technical problem, it sets to this invention. The 
1st step which specifies the 1st address as the 1st storage means one by one, and memorizes the image 
data supplied for every frame from the outside, The 2nd step which generates the 2nd address 
corresponding to the 2nd storage means based on the 1st address specified as the 1st storage means, The 
3rd step which specifies the 2nd address as the 2nd storage means, and memorizes image data for every 
frame, and the 4th step which reads and carries out a screen display of the image data for every frame 
from the 2nd storage means synchronizing with the timing written in a record medium were prepared. 
[0017] Consequently, synchronizing with the timing which writes image data in a record medium for 
every frame, a screen display of the written-in image data concerned can be carried out on real time for 
every frame. 

[0018] Moreover, the 1st storage control means which specifies the 1st address as the 1st storage means 
one by one, and memorizes the image data supplied from the outside for every frame in this invention, 
An address-generation means to generate the 2nd address corresponding to the 2nd storage means based 
on the 1st address therefore specified as the 1st storage control means, The 2nd storage control means 
which specifies the 2nd address therefore generated at the address-generation means as the 2nd storage 
means, and memorizes image data for every frame, The write-in means which reads image data from the 
1st storage means for every frame, and is written in a record medium, and a display means by which a 



write-in means read and carried out a screen display of the image data for every frame from the 2nd 

storage means synchronizing with the timing written in a record medium were established. 

[001 9] Consequently, synchronizing with the timing which writes image data in a record medium for 

every frame, a screen display of the written-in image data concerned can be carried out on real time for 

every frame. 

[0020] 

[Embodiment of the Invention] About a drawing, the gestalt of 1 operation of this invention is explained 
in full detail below. 

[0021] (1) In the whole hard disk drive unit block diagram 1 , 1 shows the hard disk drive unit which 
consists of a standard ATA (AT attachment) method of an IDE (intelligent drive electronics) interface as 
a whole, and is made as [ carry out /, respectively / through the host bus 4 / at the ATA hard disk drive 
section 5 and the image voice data output section 6 / to CPU2 / data transfer of the image voice data Dl 
by which sequential supply is therefore carried out from the image voice data generation section 3 ]. 
[0022] The ATA interface section 7 is formed between the host bus 4 and the ATA hard disk drive 
section 5, and it is made as [ give / through the ATA drive interface section 8 in the ATA hard disk drive 
section 5 / the various data supplied from CPU2 and the image voice data generation section 3 / the hard 
disk controller 9 ]. 

[0023] Moreover, the controller interface section 10 is formed between the host bus 4 and the image 
voice data output section 6, and it is made as [ give / the various data supplied from CPU2 and the image 
voice data generation section 3 / the register set section 1 1 in the image voice data output section 6 ]. 
[0024] This host bus 4 consists of address bus 4A, data bus 4B, and control bus 4C. Among these, 
address bus 4 A is a bus for giving the address data DAD for specifying the address of the various 
registers sent out from CPU2 to the ATA interface section 7 and the controller interface section 10. 
[0025] Moreover, data bus 4B is a bus for giving the image voice data Dl supplied from the image voice 
data generation section 3 to the ATA interface section 7 and the controller interface section 10. 
[0026] Furthermore, control bus 4C is CDC DCON for controlling the data transfer to each register in 
the ATA hard disk drive section 5 sent out from CPU2. While giving the ATA interface section 7, when 
the timing of the data transfer concerned becomes discontinuous, in order that the ATA hard disk drive 
section 5 may suspend data transfer temporarily, it is a bus for sending out the weight signal DWA to 
CPU2. In addition, this control bus 4C is the ATA hard disk drive section 5 concerned to the interrupt- 
processing demand signal DINTRQ, when the data transfer to each register in the ATA hard disk drive 
section 5 is completed. While sending out to CPU2, when it is in a condition accessible in the case of the 
data transfer concerned, it is the condition signal DIORDY which can be outputted and inputted from 
the ATA interface section 7 and the controller interface section 10. It is also a bus for sending out to 
CPU2. 

[0027] The hard disk controller 9 in the ATA hard disk drive section 5 has the command block register 
RA and the control block register RB, and specifies them here according to the address assigned based 
on the address data DAD to which each registers RA and RB concerned were supplied from CPU2 for 
every sector of the predetermined hard disk in the mechanical section 12 (not shown). 
[0028] At this time, the ATA interface section 1 is made as [ specify / to the command block register RA 
and the control block register RB in the hard disk controller 9 / the address according to address data 
DAD ] by performing predetermined address translation processing to the address data DAD supplied 
through address bus 4A from CPU2. 

[0029] Specifically, address data DAD consist of two or more address AO -A10 expressed with 32 bits 
of a hexadecimal notation, respectively, as shown in drawing 2 (A). Address Al -A10 of these plurality 
are changed into the address corresponding to the command block register RA and the control block 
register RB through the ATA interface section 7. 

[0030] The address after conversion is shown in drawing 2 (B), and, therefore, it is expressed 1-bit "CS0 
and "CSl to "DA (device address)" of a triplet, among these "CS0 -" and "CSl -" are the addresses 
for choosing the register which both serves as a candidate for a setting out of two or more registers. 
Address Al -A8 among two or more address Al -A10 actually based on address data DAD "CS0 is a 



value "0", and "CSl -" expresses, a value "1", and the command block register RA is chosen at this time. 
Moreover, address A9 And "CSO is a value "1", and, as for A10, "CSl expresses a value "0", and 
the control block register RB is chosen at this time. 

[0031] Moreover, "DA" shows eight kinds of device addresses from "Oh" to "7h" expressed with the 
triplet of a hexadecimal notation, and the class of each register which constitutes the command block 
register RA or the control block register RB corresponding to these device addresses is chosen. 
[0032] In this command block register RA, they are a data register Rl, the error / feature register, R2, the 
sector count register R3, and the logic block-address register R4. And thfc status / command register R5 
It is and they are the alternate status / device control register R6 in the control block register RB. And 
non-used register R7 It is. Data register Rl It is other register R2 -R7 to writing or read-out being 
possible at a word unit. Writing or read-out is possible per cutting tool register. 
[0033] two or more address AO -A10 based on address data DAD in this way constitute the command 
block register RA and the control block register RB ~ each — register Rl -R7 It is changed into the 
address to which it responded. 

[0034] the magnetic head attached at the tip of two or more movable arms (not shown) while the 
mechanical section 12 ( drawing 1 ) carried out high-speed rotation of the basis of control of the hard 
disk controller 9, and two or more hard disks (not shown) on the coaxial core - respectively - the whole 
surface of a hard disk - or on the other hand, it be alike, and it be made to correspond and be made as 
[ perform /, respectively 7 to both sides top of each hard disk concerned / the writing or read-out of the 
image voice data Dl ]. 

[0035] It is the sector count register [ in / on drawing 3 and / in the hard disk controller 9 / the command 
block register RA ] R3. All the sector numbers of counts, and the status/command register R5 Command 
code is given to command code section 13A in the memory address generating section 13, data write-in 
counter 13B, and sector counter 13C. 

[0036] Thereby, command code section 13A is the sector count register R3. The sector number of 
counts, and the status/command register R5 Write-in command code is judged, the writing of the 
command codes (for example, WRITE SECTORS (30h), WRITE DMA (CAh), etc.) which are write-in 
system commands is detected, and the memory address generating section 13 whole is set as the 
condition which can be operated. 

[0037] Moreover, data write-in counter 13B is the sector count register R3. The sector number of counts, 
and the status/command register R5 Sequential generation of the address corresponding to the data in 
each logical sector according to each specified logic block address is carried out by the word unit. Sector 
counter 13C detects the count of carry actuation of the counter predicted in data write-in counter 13B, or 
is the sector count register R3. The count of subtraction count actuation is detected and sequential 
generation of the address which comes to add the count of actuation per sector (512 [byte] units) is 
carried out. 

[0038] Memory address composition section 13D undergoes the output which it comes to count up in 
data write-in counter 13B and sector counter 13C, respectively, adds these addresses, and gives them to 
the image voice output controller 1 5 in the image voice data output section 6 through the memory 
address interface 14 as memory address data DMA. 

[0039] In addition, after the memory address data DMA of the image voice data of the 1 -block unit 
which continues from memory address composition section 1 3D are send out to the image voice output 
controller 15, the memory address generating section 13 detects the data write-in condition to a 
command register RA, clears data write-in counter 13B and sector counter 13C according to the 
detection result concerned, and performs an address count again. 

[0040] Or in the image voice data based on MPEG 2 specification, I picture data and voice data are 
gathered to a part of several minutes of the beginning here. To write in and read ****** and a part of 
several minutes of the beginning for the remainder in the case of variable-length size data for disks 
rearranged in order of P picture data and B picture data By writing the partition of an eye in the memory 
address which carried out sequential assignment partly from the beginning, after dividing the 1st or 2nd 
bank memory 16 and 17 in the image voice data output section 6 into the partition of a predetermined 



number if needed The continuous image voice data Dl is written in the 1st or 2nd bank memory 16 and 
17 within 1 image block unit. 

[0041] At this time, after the synthetic result of the output obtained from data write-in counter 13B and 
sector counter 13G generates the address in the range which is partly equivalent only to the partition of 
an eye from the beginning among the partitions of a predetermined number, clear reset of the AV 
memory partition counter 13E is carried out, it stops the address generation concerned, and ends the data 
transfer of the hard disk controller 9. In addition, the hard disk controller 9 is the sector count register 
R3 in this case. When the sector number of counts of the count of predetermined carries out transfer 
termination, it may be made to carry out clear reset. 

[0042] Thus, the memory address generating section 13 responds to the address based on the address 
data DAD sent out from CPU2, and is the predetermined register R3 in the hard disk controller 9. And 
R5 After generating the memory address data DMA mentioned above based on the specified each 
address concerned after carrying out sequential assignment by the word unit one by one, this is supplied 
to the image voice output controller 15. 

[0043] Moreover, the register set section 1 1 in the image voice data output section 6 is the address data 
DAD and CDC DCON which are sent out through the host bus 4 and the controller interface section 10 
one by one from CPU2. It is [ whether it was based and was set to the condition in which data transfer is 
possible to the image voice output controller 15, and ] the set condition data DSET. It sends out. 
[0044] The image voice output controller 15 is the set condition data DSET. When it expresses that it is 
in the condition in which data transfer is possible, the memory address data DMA supplied by the word 
unit one by one are sent out to the 1st bank memory 16 or 2nd bank memory 17 by turns, and sequential 
assignment of the 1st bank memory 16 or 2nd bank memory 17 is carried out according to the memory 
address based on the memory address data DMA, respectively. 

[0045] The maximum number of transfer data which can be transmitted at 1 time of the memory address 
data DMA in the case of the gestalt of this operation as incidentally shown in drawing 4 (A) It is 128 
[kbyte]. Namely, sector count register R3 Since it is 8-bit width of face, it is the sector count register R3 
of 8-bit width of face. Setting maximum is 256. It becomes the set point of the count of a sector transfer 
of a time. Therefore, the data of 1 sector of the hard disk controller 9 are based on 256 WORD data 
transfer of 1 word =2 [byte]. Since it is 512 [byte], the memory address data DMA are max. It considers 
as 1 transfer block unit which can set up the data size of 128 [kbyte] (256 time x 512[byte]), and is 
transmitted to the 1st bank memory 16 or 2nd bank memory 17. In addition, as shown in drawing 4 (B), 
it is one frame (1 image block). When consisting of 512 [kbyte], it is repeatedly read from the 1st bank 
memory 16 or 2nd bank memory 17 by turns one by one. It is made as [ form / the image voice data Dl 
of every 128 [kbyte] is collected 4 times, and / 1 image block ]. 

[0046] Thereby, the image voice data Dl supplied through the register set section 1 1 is written in the 1st 
bank memory 1 6 or 2nd bank memory 1 7 by turns per frame corresponding to the memory address by 
which sequential assignment was carried out. While writing the image voice data Dl for one frame in 
one memory among the 1 st bank memory 16 or the 2nd bank memory 17 at this time, the image voice 
data Dl for one already written-in frame is read from the memory of another side, and it sends out to the 
decoder section 18. 

[0047] After the decoder section 1 8 decodes the image voice data Dl given by turns for every frame 
from the 1st bank memory 16 or 1st bank memory 17, it is sent out to AV monitor section 19 for every 
frame by which the sequential input was carried out. the image and voice based on [ in this way ] the 
image voice data Dl at AV monitor section 19 - a display - and sound emission is carried out. 
[0048] on the other hand, in not performing control which uses only the image voice data output section 
6 independently, and writes image voice data in a hard disk 5 The image voice output controller 15 is 
the set condition data DSET given from the register set section 1 1 . When it expresses that it is in the 
condition in which data transfer is impossible, CPU2, without supplying the image voice data Dl to the 
ATA hard disk drive section 5 CPU2 carries out sequential assignment of the memory address by turns 
by the word unit to the 1st bank memory 16 or 2nd bank memory 17 through the controller interface 
section 10 and the register set section 1 1 directly. It is made to correspond to the specified memory 



address concerned, and the image voice data Dl is written in by turns for every frame. 
[0049] After the image voice data Dl supplied by turns for every frame is given to the decoder section 
18 and decoded in the decoder section 18 concerned like the next above-mentioned case from the 1st 
bank memory 16 or 2nd bank memory 17, it is sent out to AV monitor section 19 for every frame by 
which the sequential input was carried out. 

[0050] (2) Therefore, the data write-in procedure CPU 2 outputs the transmitted image voice data Dl 
concerned to performing data write-in procedure as shown in drawing 5 on real time at AV monitor 
section 19 while transmitting image voice data Dl A to the hard disk controller 9 in the ATA hard disk 
drive section 5 at the time of data writing. 

[0051] That is, CPU2 is the alternate status / device control register R6 among the control block 
registers RB in the hard disk controller 9 first. The hard disk corresponding to the device select code 
concerned is chosen by setting up a device select code from the hard disk drives which have a two or 
more kinds device select-code setting up function, such as a device 0, a device 1, etc. which are 
contained by the mechanical section 12 in (step SP1) and the ATA hard disk drive section 5. 
[0052] then, the hard disk controller 9 - the status / command SUREJISUTA R5 CPU2 after setting 
both the inner values of BSY (busy bit) and DRQ (data request bit) as "0" ~ receiving — condition signal 
DIORDY which can be outputted and inputted It sends out (step SP 2). Incidentally it means that setting 
processing of a status code ended BSY at the time of a value "0", and DRQ is the status / command 
SURJEJISUTA R5 at the time of a value "0". It means that receive and it is not [ correspondence ] ready 
for the data transfer demand of the host CPU. Moreover, condition signal DIORDY which can be 
outputted and inputted Throughout [ nascent state / of a data readout signal (IOR-) and a data write-in 
signal (IOW-) ] needs to be active, and it is used for data transfer generating an access weight signal 
logically to inactive and the intermediary host CPU at the time of ****** a disk drive. 
[0053] CPU2 is the status / command register R5 in the hard disk controller 9. Or repeat the alternate 
status register R6 with the same contents by loop-formation processing, and read-out processing is 
performed. After checking the written-in status code, BSY=0, and DRQ=0 (step SP 3), It is the sector 
count register R3 about all the numbers of sector counters of a transfer schedule. While setting up (step 
SP 4), a logic block address is specified one by one in the sector unit concerned, and it is the logic 
block-address register R4. It sets up (step SP 5). Thereby, the command block register RA and the 
control block register RB are set as write-in operating state. 

[0054] Then, CPU2 is the status / command register R5. From writing in write^ command code, after 
setting up the value of each register of the command block register RA and the control block register RB 
(step SP 6), predetermined time (for example, ATA standard 400 [ns]) progress is carried out, and the 
value of each register concerned is stabilized (step SP 7). The hard disk controller 9 is the status / 
command register R5 in this. Fiom detecting the written-in write-in command code, the memory address 
generating section 13 is set as the condition which can be operated. 

[0055] then, CPU2 after both the hard disk controllers 9 set the value of "0" and DRQ as "1" for the 
value of BSY in the status / command register R5 - receiving ~ condition signal DIORDY which can 
be outputted and inputted It sends out (step SP 9). CPU2 is the status / command register R5 in the hard 
disk controller 9. Or the alternate status register R6 with the same contents is repeated by loop-formation 
processing, read-out processing is performed, and the status code written in the register is repeatedly 
read until it is set to BSY=0 and DRQ=1 (step SP 10). 

[0056] After this, CPU2 starts a data transfer to the hard disk controller 9, and transmits the image voice 
data Dl to the hard disk controller 9 per 1 sector first (step SP 1 1). The hard disk controller 9 is the 
sector KANUTO register R3. The sector number of counts, and the status/command register R5 Based 
on command code, (step SP12) and the image voice output data division 6 start the writing of the image 
voice data Dl supplied from CPU2 based on the memory address data DMA by generating the memory 
address data DMA of 1 sector (step SP 1 3). 

[0057] the image voice data Dl for 1 sector supplies the hard disk controller 9 from CPU2 — having ?» 
******** - if things are checked - interrupt-processing demand signal DINTRQ It generates and sends 
outtoCPU2(stepSP 14). 



[0058] CPU2 is the interrupt-processing demand signal DINTRQ. It is based and they are the status / 
command register R5 in the hard disk controller 9. The status code corresponding to the written-in 
following sector is read (step SP 15). It responds to this and the hard disk controller 9 is the interrupt- 
processing demand signal DINTRQ. A check of having cleared performs the same data write-in 
processing as steps SP1 1-SP13 (step SP 14). Thus, while CPU2 performs data transfer for every sector 
one by one, the hard disk controller 9 continues sending out the memory address data DMA to the image 
voice output data division 6 per sector. 

[0059] The hard disk controller 9 is the sector count register R3. When it judges that it was based and all 
the sector numbers of counts were completed, they are the status / command register R5. Both the inner 
values of BSY and DRQ are set as "0" (step SP 30). Thereby, the hard disk controller 9 suspends 
generating of the memory address data DMA, and the image voice Output data division 6 end the writing 
of the image voice data Dl (step SP 31). The hard disk controller 9 is the interrupt-processing demand 
signal DINTRQ in this. It generates (step SP 31) and this is sent out to CPU2 (step SP 32). 
[0060] CPU2 is the interrupt-processing demand signal DINTRQ. When popularity is won, they are the 
status / command register R5 in the hard disk controller 9 in order to check all data transfer termination. 
The written-in status code is read (step SP 33). The hard disk controller 9 is the interrupt-processing 
demand signal DINTRQ in this. The data write-in procedure concerned is ended by clearing. 
[0061] (3) In actuation of the gestalt of this operation, and the configuration beyond effectiveness, with 
this hard disk drive unit 1, CPU2 writes in the image voice data Dl supplied from the image voice data 
generation section 3 corresponding to the specified address concerned while specifying the address 
according to address data DAD to each register in the hard disk controller 9 in the ATA hard disk drive 
section 5. 

[0062] At this time, if the hard disk controller 9 supplies the address data DAD according to each 
registers RA and RB to the memory address generating section 13 by the word unit, the memory address 
generating section 13 will carry out sequential generation of the memory address data DMA according 
to the 1st and 2nd bank memory 16 and 17 by the word unit based on the address data DAD concerned. 
[0063] Thus, changing the address data DAD according to each registers RA and RB into the memory 
address data DMA according to the 1st and 2nd bank memory 16 and 17 To each registers RA and RB 
in the hard disk controller 9 As opposed to repeating the image voice data Dl to the same address 
position per sector, and writing it in it to the 1st bank memory 16 or 2nd bank memory 17 in the image 
voice data output section 6 It is because the image voice data Dl is written in the address position which 
accumulation was carried out one by one and increased by the word unit. 

[0064] The memory address generating section 13 sends out the memory address data DMA of a word 
unit by turns to the 1 st bank memory 1 6 or 2nd bank memory 1 7 in the image voice data output section 
6. Thereby, while the address [ bank memory / 1st / bank memory 16 or 2nd bank memory 17 ] 
according to the memory address data DMA by turns is specified, the image voice data Dl is written in 
per frame. 

[0065] Thereby, in case CPU carries out data transfer of the image voice data Dl to the hard disk 
controller 9, synchronizing with the timing of the data transfer concerned, data transfer of it can be 
carried out to the 1 st bank memory 1 6 or 2nd bank memory 1 7 of the image voice output data division 6. 

[0066] While writing data in one memory per frame among the 1 st bank memory 1 6 or the 2nd bank 
memory 17 furthermore, by having made it repeat by turns the actuation which reads data from the 
memory of another side in a frame unit, and is sent out to AV monitor section 19, the monitor display of 
the image voice data can be carried out on the write-in processing and real time over a disk drive. 
[0067] According to the above configuration, in this hard disk drive unit 1 After CPU2 specifies the 
address according to address data DAD to each registers RA and RB in the hard disk controller 9, Based 
on the address concerned, generate the address corresponding to the 1st bank memory 16 and 2nd bank 
memory 17 in the image voice data output section 6, and the generated address concerned is specified by 
turns. While writing the image voice data Dl in one side per frame among the 1st bank memory 16 or 
the 2nd bank memory 17 By reading the image voice data Dl from another side per frame, and having 



been made to carry out a screen display to AV monitor section 19 It synchronizes with the timing which 
writes the image voice data Dl in the hard disk in the mechanical section 12. The written-iri image voice 
data Dl concerned can be expressed in AV monitor section 19 as real time, and the hard disk drive unit 
1 which may improve a transfer rate markedly in this way can be realized. 

[0068] (4) it is the gestalt of other operations - the gestalt of above-mentioned operation -- setting - the 
1st and 2nd bank memory 16 and 17 in the image voice data output section 6 as 2nd storage control 
means -- receiving - Although the case where it addressed to every 128 [kbyte] and data transfer was 
made to be carried out was described Not only this but the 1st and 2nd bank memory 16 and 17 is 
divided into the partition of a predetermined number, respectively, and you may make it this invention 
specify and write a memory address in each partition concerned repeatedly one by one. 
[0069] For example, as shown in drawing 6 (A), when addressing and carrying out data transfer to every 
16[kbyte], 1 image block can be formed by dividing and transmitting the image voice data Dl of every 
[ which is read from the 1st or 2nd bank memory 16 and 17 ] 16[kbytej to a predetermined number 
( drawing 6 (B)). Moreover, the address number of bits needed for the memory address data DMA 
outputted from the memory address generating section 13 in this case can be reduced to 14 bits (the 
gestalt of incidentally operation 19 bits). 

[0070] Moreover, in the gestalt of above-mentioned operation, although the case where a screen display 
was outputted and carried out to AV monitor section 19 as a display means was described while writing 
the image voice data Dl in the hard disk drive unit 1 therefore at the hard disk, this invention is 
applicable also about the case where this invention reads not only this but the image voice data Dl from 
a hard disk. 

[0071] in this case, the step SP 7 mentioned above in the data readout procedure shown in drawing 7 
which gave the same sign to the corresponding point with drawing 5 — then, a hard disk controller — the 
status / command register R5 CPU2 after setting both the values of "0" and DRQ as " 1 " for the value of 
inner BSY (step SP 9) .-- receiving ~ interrupt-processing demand signal DINTRQ It generates (step SP 

40) . CPU2 is the interrupt-processing demand signal DINTRQ. When popularity is won, they are the 
status / command register R5 in the hard disk controller 9. The written-in status code is read (step SP 

41) . ~ 

[0072] The hard disk controller 9 is the interrupt-processing demand signal DINTRQ after this. If it 
checks having cleared (step SP 40), CPU2 will start a data transfer to the hard disk controller 9, and will 
transmit the image voice data Dl to the hard disk controller 9 per 1 sector (step SP 42). The hard disk 
controller 9 is the sector KANUTO register R3. The sector number of counts, and the status/command 
register R5 Based on command code, (step SP43) and the image voice output data division 6 start the 
writing of the image voice data Dl supplied from CPU2 based on the memory address data DMA by 
generating the memory address data DMA of 1 sector (step SP 44). 

[0073] the image voice data Dl for 1 sector supplies the hard disk controller 9 from CPU2 - having — 
********- if things are checked - interrupt-processing demand signal DINTRQ It generates and sends 
out to CPU2 (step SP 45). CPU2 is the interrupt-processing demand signal DINTRQ. It is based and 
they are the status / command register R5 in the hard disk controller 9. The status code corresponding to 
the written-in following sector is read (step SP 46). It responds to this and the hard disk controller 9 is 
the interrupt-processing demand signal DINTRQ. A check of having cleared performs the same data 
write-in processing as steps SP42-SP44 (step SP 45). Thus, while CPU2 performs data transfer for every 
sector one by one, the hard disk controller 9 continues sending out the memory address data DMA to the 
image voice output data division 6 per sector. 

[0074] The hard disk controller 9 is the sector count register R3. When it judges that it was based and all 
the sector numbers of counts were completed, they are the status / command register R5. Both the inner 
values of BSY and DRQ are set as "0" (step SP 60), and it is judged that all data transfer completion was 
similarly carried out. CPU2 reads the status / command register R5 (step SP 61). With this, the hard disk 
controller 9 suspends generating of memory address data, and while the image voice output data 
division 6 end the writing of the image voice data Dl (step SP 62), the hard disk controller 9 ends the 
data readout procedure concerned. 



[0075] Thus, while reading the image voice data Dl from a hard disk to a hard disk drive unit 1 
therefore by performing data readout procedure, a screen display can be outputted and carried out to AV 
monitor section 19. 

[0076] Furthermore, it sets in the gestalt of above-mentioned operation, and is the interrupt-processing 
demand signal DINTRQ for every sector transfer. Although the PIO (Programmed I/O) transfer to 
generate was described, this invention is a DMA transfer given not only in it being able to come but a 
standard [ for AT A/AT API ] one, and Ultra. It is applicable also to a DMA transfer and the future- 
extension method which is an ATA/ATAPI standard method further. 

[0077] Although the case where the hard disk controller 9 as 1st storage control means and the memory 
address generating section 13 as an address-generation means were formed in another object was 
furthermore described in the gestalt of above-mentioned operation, you may make it this invention 
prepare not only this but the hard disk controller 9 and the memory address generating section 13 in one. 

[0078] Although the case where a hard disk was applied as a record medium which writes in the image 
voice data Dl was furthermore described in the gestalt of above-mentioned operation, in addition to this, 
this invention is widely applicable not only to this but various devices, such as CD-ROM and a magnetic 
tape. That is, other equipments other than hard disk drive unit 1 can be applied as a data processor. 
[0079] 

[Effect of the Invention] The 1st step which specifies the 1st address as the 1st storage means one by 
one, and memorizes the image data supplied for every frame from the outside according to this invention 
as mentioned above, The 2nd step which generates the 2nd address corresponding to the 2nd storage 
means based on the 1st address specified as the 1st storage means, The 3rd step which specifies the 2nd 
address as the 2nd storage means, and memorizes image data for every frame, By having prepared the 
4th step which reads and carries out a screen display of the image data for every frame from the 2nd 
storage means synchronizing with the timing written in a record medium Synchronizing with the timing 
which writes image data in a record medium for every frame, a screen display of the written-in image 
data concerned can be carried out on real time for every frame, and the data-processing approach which 
may improve a transfer rate markedly in this way can be realized. 

[0080] Moreover, the 1st storage control means which specifies the 1st address as the 1st storage means 
one by one, and memorizes the image data supplied from the outside for every frame in this invention, 
An address-generation means to generate the 2nd address corresponding to the 2nd storage means based 
on the 1st address therefore specified as the 1st storage control means, The 2nd storage control means 
which specifies the 2nd address therefore generated at the address-generation means as the 2nd storage 
means, and memorizes image data for every frame, The write-in means which reads image data from the 
1st storage means for every frame, and is written in a record medium, By having established a display 
means by which a write-in means read and carried out a screen display of the image data for every frame 
from the 2nd storage means synchronizing with the timing written in a record medium Synchronizing 
with the timing which writes image data in a record medium for every frame, a screen display of the 
written-in image data concerned can be carried out on real time for every frame, and the data processor 
which may improve a transfer rate markedly in this way can be realized. 
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TECHNICAL FIELD 



[Field of the Invention] This invention is applied to the hard disk drive unit which performs the writing 
and read-out of image voice data, concerning the data-processing approach and a data processor, and is 
suitable. 
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PRIOR ART 

[Description of the Prior Art] the whole surface or the thing which boiled on the other hand, carries out 
the data compression of the image voice data by making it correspond if needed, respectively on both 
sides of each hard disk concerned, and was recorded of a hard disk is used, respectively in the magnetic 
head attached at the tip of two or more movable arms, carrying out high-speed rotation of two or more 
hard disks on a coaxial core as this kind of a hard disk drive unit conventionally. 
[0005] A truck is formed in both sides of each [ these ] hard disk concentric circular, respectively, and 
** or an intermediary track number is assigned to the most inner circumference from the outermost 
periphery. Furthermore, each truck is divided into the sector which makes a predetermined data length a 
unit, and the logic block address (LB A) as a sector number is assigned to each sector concerned. 
[0006] In this hard disk drive unit, CPU sets the sector number of counts showing the count of a sector 
transfer of each sector concerned as a data register while specifying the data register prepared in the disk 
drive according to the logic block address assigned for every sector of a predetermined hard disk. 
[0007] Then, CPU is made as [ write / for every frame / image voice data ], carrying out sequential 
addressing of a series of image voice data which consists of two or more sectors to the data register in a 
disk drive, after writing each data block in each buffer memory of a bank-switching method in order of 
FIFO (First In First Out) by turns one by one for every [ for every 1 image voice data block ] frame. 
[0008] Then, CPU is made as [ output / to the monitoring device by which read from the memory 
concerned and external connection was made if needed ], after writing in for every frame, carrying out 
sequential addressing of the image voice data read from buffer memory to the memory in which it was 
built by the image voice output circuit. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The 1st step which specifies the 1st address as the 1st storage means one by 
one, and memorizes the image data supplied for every frame from the outside according to this invention 
as mentioned above, The 2nd step which generates the 2nd address corresponding to the 2nd storage 
means based on the 1st address specified as the 1st storage means, The 3rd step which specifies the 2nd 
address as the 2nd storage means, and memorizes image data for every frame, By having prepared the 
4th step which reads and carries out a screen display of the image data for every frame from the 2nd 
storage means synchronizing with the timing written in a record medium Synchronizing with the timing 
which writes image data in a record medium for every frame, a screen display of the written-in image 
data concerned can be carried out on real time for every frame, and the data-processing approach which 
may improve a transfer rate markedly in this way can be realized. 

[0080] Moreover, the 1st storage control means which specifies the 1st address as the 1st storage means 
one by one, and memorizes the image data supplied from the outside for every frame in this invention, 
An address-generation means to generate the 2nd address corresponding to the 2nd storage means based 
on the 1st address therefore specified as the 1st storage control means, The 2nd storage control means 
which specifies the 2nd address therefore generated at the address-generation means as the 2nd storage 
means, and memorizes image data for every frame, The write-in means which reads image data from the 
1st storage means for every frame, and is written in a record medium, By having established a display 
means by which a write-in means read and carried out a screen display of the image data for every frame 
from the 2nd storage means synchronizing with the timing written in a record medium Synchronizing . 
with the timing which writes image data in a record medium for every frame, a screen display of the 
written-in image data concerned can be carried out on real time for every frame, and the data processor 
which may improve a transfer rate markedly in this way can be realized. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, CPU is **** in ****, if image voice data is not 
transmitted per frame, respectively, carrying out sequential assignment of the address which cannot 
specify [ as opposed to / when carrying out data transfer of a series of image voice data stored in buffer 
memory to both a disk drive and an image voice output circuit at coincidence / the data register in a disk 
drive, and the memory in an image voice output circuit ] the same address directly, but is mutually 
different. 

[0010] Moreover, for CPU, the processing time when setting up various registers other than the data 
register in the disk drive concerned before starting data transfer to a disk drive, until the set point of the 
register concerned is decided is about 100-300 each time. It was once in every [ [ns] ]. Furthermore, 
when data interruption was processed two or more times after CPU ended data transfer to the disk drive, 
it required once the processing time before and behind about 5-10 [mus] for whenever [ the ]. 
[001 1] For this reason, when data transfer of a series of image voice data was carried out continuously, 
in consideration of a register setup and interrupt processing which were mentioned above being 
performed, it was made as [ make / the image voice data concerned / transmit for every frame unit 
within predetermined time amount (for example, 128 [kbyte] less than 33 [ms] and another example 512 
[kbyte] less than 0.5 [ms]) ]. 

[0012] Therefore, when data transfer is made to once start to a disk drive, CPU is **** in ****, if image 
voice data must be transmitted to a data register for every frame unit and image voice data of each frame 
unit is not transmitted to memory to an image voice output circuit next, without stopping on the way. 
Consequently, the problem of taking the data transfer time to a disk drive and an image voice data 
output circuit for a long time, respectively is ****** 

[0013] In case data transfer of the CPU is carried out to a disk drive, furthermore, within a disk drive 
Retry (rewrite) actuation, When transfer operation, such as a jump between trucks on a hard disk or a 
jump between sectors, etc. is performed, Condition signal DIORDY at the time of performing data 
transfer from a disk drive at the time of each actuation concerned which can be outputted and inputted 
Use and the signal is stopped temporarily, The waiting demand signal for access for keeping the access 
processing from CPU waiting temporarily indicated by the ATA standard method is emitted. These 
above results, CPU is **** in ****, if it carries out with a data transfer rate more nearly high-speed than 
the usual data transfer rate and data transfer which continued by another processing in another side and 
an image voice output circuit is not performed in a hard disk, in order to perform discontinuous data 
transfer in time to a disk drive and to perform a real-time operation for this reason. 
[0014] For this, the problem of being hard to judge on real time whether data transfer [ as opposed to / 
the data transfer to a disk drive will be processed not by real time but by another time amount, and / a 
disk drive in CPU ] having been performed certainly is ******. 

[0015] This invention was made in consideration of the above point, and tends to propose the data- 
processing approach and data processor which may improve a transfer rate markedly. 
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MEANS 



[Means for Solving the Problem] In order to solve this technical problem, it sets to this invention. The 
1st step which specifies the 1st address as the 1st storage means one by one, and memorizes the image 
data supplied for every frame from the outside, The 2nd step which generates the 2nd address 
corresponding to the 2nd storage means based on the 1st address specified as the 1st storage means, The 
3rd step which specifies the 2nd address as the 2nd storage means, and memorizes image data for every 
frame, and the 4th step which reads and carries out a screen display of the image data for every frame 
from the 2nd storage means synchronizing with the timing written in a record medium were prepared. 
[001 7] Consequently, synchronizing with the timing which writes image data in a record medium for 
every frame, a screen display of the written-in image data concerned can be carried out on real time for 
every frame. 

[0018] Moreover, the 1st storage control means which specifies the 1st address as the 1st storage means 
one by one, and memorizes the image data supplied from the outside for every frame in this invention, 
An address-generation means to generate the 2nd address corresponding to the 2nd storage means based 
on the 1st address therefore specified as the 1st storage control means, The 2nd storage control means 
which specifies the 2nd address therefore generated at the address-generation means as the 2nd storage 
means, and memorizes image data for every frame, The write-in means which reads image data from the 
1st storage means for every frame, and is written in a record medium, and a display means by which a 
write-in means read and carried out a screen display of the image data for every frame from the 2nd 
storage means synchronizing with the timing written in a record medium were established. 
[0019] Consequently, synchronizing with the timing which writes image data in a record medium for 
every frame, a screen display of the written-in image data concerned can be carried out on real time for 
every frame. 
[0020] 

[Embodiment of the Invention] About a drawing, the gestalt of 1 operation of this invention is explained 
in full detail below. 

[0021] (1) In the whole hard disk drive unit block diagram 1 , 1 shows the hard disk drive unit which 
consists of a standard ATA (AT attachment) method of an IDE (intelligent drive electronics) interface as 
a whole, and is made as [ carry out /, respectively / through the host bus 4 / at the ATA hard disk drive 
section 5 and the image voice data output section 6 / to CPU2 / data transfer of the image voice data Dl 
by which sequential supply is therefore carried out from the image voice data generation section 3 ]. 
[0022] The ATA interface section 7 is formed between the host bus 4 and the ATA hard disk drive 
section 5, and it is made as [ give / through the ATA drive interface section 8 in the ATA hard disk drive 
section 5 / the various data supplied from CPU2 and the image voice data generation section 3 / the hard 
disk controller 9 ]. 

[0023] Moreover, the controller interface section 10 is formed between the host bus 4 and the image 
voice data output section 6, and it is made as [ give / the various data supplied from CPU2 and the image 
voice data generation section 3 / the register set section 1 1 in the image voice data output section 6 ]. 
[0024] This host bus 4 consists of address bus 4A, data bus 4B, and control bus 4C. Among these, 



address bus 4A is a bus for giving the address data DAD for specifying the address of the various 
registers sent out from CPU2 to the ATA interface section 7 and the controller interface section 10. 
[0025] Moreover, data bus 4B is a bus for giving the image voice data Dl supplied from the image voice 
data generation section 3 to the ATA interface section 7 and the controller interface section 10. 
[0026] Furthermore, control bus 4C is CDC DCON for controlling the data transfer to each register in 
the ATA hard disk drive section 5 sent out from CPU2. While giving the ATA interface section 7, when 
the timing of the data transfer concerned becomes discontinuous, in order that the ATA hard disk drive 
section 5 may suspend data transfer temporarily, it is a bus for sending out the weight signal DWA to 
CPU2. In addition, this control bus 4C is the ATA hard disk drive section 5 concerned to the interrupt- 
processing demand signal DINTRQ, when the data transfer to each register in the ATA hard disk drive 
section 5 is completed. While sending out to CPU2, when it is in a condition accessible in the case of the 
data transfer concerned, it is the condition signal DIORDY which can be outputted and inputted from 
the ATA interface section 7 and the controller interface section 10. It is also a bus for sending out to 
CPU2. 

[0027] The hard disk controller 9 in the ATA hard disk drive section 5 has the command block register 
RA and the control block register RB, and specifies them here according to the address assigned based 
on the address data DAD to which each registers RA and RB concerned were supplied from CPU2 for 
every sector of the predetermined hard disk in the mechanical section 12 (not shown). 
[0028] At this time, the ATA interface section 7 is made as [ specify / to the command block register RA 
and the control block register RB in the hard disk controller 9 / the address according to address data 
DAD ] by performing predetermined address translation processing to the address data DAD supplied 
through address bus 4A from CPU2. 

[0029] Specifically, address data DAD consist of two or more address AO -A10 expressed with 32 bits 
of a hexadecimal notation, respectively, as shown in drawing 2 (A). Address Al -A10 of these plurality 
are changed into the address corresponding to the command block register RA and the control block 
register RB through the ATA interface section 7. 

[0030] The address after conversion is shown in drawing 2 (B), and, therefore, it is expressed 1-bit "CSO 
and "CS1 -" to "DA (device address)" of a triplet, among these "CSO and "CS1 -" are the addresses 
for choosing the register which both serves as a candidate for a setting out of two or more registers. 
Address Al -A8 among two or more address Al -A10 actually based on address data DAD "CSO -" is a 
value "0", and "CS1 -" expresses a value "1", and the command block register RA is chosen at this time. 
Moreover, address A9 And "CSO -" is a value "1", and, as for A10, "CS1 -" expresses a value "0", and 
the control block register RB is chosen at this time. 

[003 1] Moreover, "DA" shows eight kinds of device addresses from "Oh" to "7h" expressed with the 
triplet of a hexadecimal notation, and the class of each register which constitutes the command block 
register RA or the control block register RB corresponding to these device addresses is chosen. 
[0032] In this command block register RA, they are a data register Rl , the error / feature register R2, the 
sector count register R3, and the logic block-address register R4. And the status / command register R5 
It is and they are the alternate status / device control register R6 in the control block register RB. And 
non-used register R7 It is. Data register Rl It is other register R2 -R7 to writing or read-out being 
possible at a word unit. Writing or read-out is possible per cutting tool register. 
[0033] two or more address AO -A10 based on address data DAD in this way constitute the command 
block register RA and the control block register RB - each - register Rl -R7 It is changed into the 
address to which it responded. 

[0034] the magnetic head attached at the tip of two or more movable arms (not shown) while the 
mechanical section 12 ( drawing 1 ) carried out high-speed rotation of the basis of control of the hard 
disk controller 9, and two or more hard disks (not shown) on the coaxial core — respectively — the whole 
surface of a hard disk - or on the other hand, it be alike, arid it be made to correspond and be made as 
[ perform /, respectively / to both sides top of each hard disk concerned / the writing or read-out of the 
image voice data Dl ]. 

[0035] It is the sector count register [ in / on drawing 3 and / in the hard disk controller 9 / the command 



block register RA ] R3. All the sector numbers of counts, and the status/command register R5 Command 
code is given to command code section 13A in the memory address generating section 13, data write-in 
counter 13B 5 and sector counter 13C. 

[0036] Thereby, command code section 13A is the sector count register R3. The sector number of 
counts, and the status/command register R5 Write-in command code is judged, the writing of the 
command codes (for example, WRITE SECTORS (30h), WRITE DMA (CAh), etc.) which are write-in 
system commands is detected, and the memory address generating section 13 whole is set as the 
condition which can be operated. 

[0037] Moreover, data write-in counter 13B is the sector count register R3. The sector number of counts, 
and the status/command register R5 Sequential generation of the address corresponding to the data in 
each logical sector according to each specified logic block address is carried out by the word unit. Sector 
counter 13C detects the count of carry actuation of the counter predicted in data write-in counter 13B, or 
is the sector count register R3. The count of subtraction count actuation is detected and sequential 
generation of the address which comes to add the count of actuation per sector (512 [byte] units) is 
carried out. 

[0038] Memory address composition section 13D undergoes the output which it comes to count up in 
data write-in counter 13B and sector counter 13C, respectively, adds these addresses, and gives them to 
the image voice output controller 1 5 in the image voice data output section 6 through the memory 
address interface 14 as memory address data DMA. 

[0039] In addition, after the memory address data DMA of the image voice data of the 1 -block unit 
which continues from memory address composition section 13D are send out to the image voice output 
controller 15, the memory address generating section 13 detects the data write-in condition to a 
command register RA, clears data write-in counter 13B and sector counter 13C according to the 
detection result concerned, and performs an address count again. 

[0040] Or in the image voice data based on MPEG 2 specification, I picture data and voice data are 
gathered to a part of several minutes of the beginning here. To write in and read ****** and a part of 
several minutes of the beginning for the remainder in the case of variable-length size data for disks 
rearranged in order of P picture data and B picture data By writing the partition of an eye in the memory 
address which carried out sequential assignment partly from the beginning, after dividing the 1st or 2nd 
bank memory 16 and 17 in the image voice data output section 6 into the partition of a predetermined 
number if needed The continuous image voice data Dl is written in the 1st or 2nd bank memory 16 and 
17 within 1 image block unit. 

[0041] At this time, after the synthetic result of the output obtained from data write-in counter 13B and 
sector counter 13C generates the address in the range which is partly equivalent only to the partition of 
an eye from the beginning among the partitions of a predetermined number, clear reset of the AV 
memory partition counter 13E is carried out, it stops the address generation concerned, and ends the data 
transfer of the hard disk controller 9. In addition, the hard disk controller 9 is the sector count register 
R3 in this case. When the sector number of counts of the count of predetermined carries out transfer 
termination, it may be made to carry out clear reset. 

[0042] Thus, the memory address generating section 13 responds to the address based on the address 
data DAD sent out from CPU2, and is the predetermined register R3 in the hard disk controller 9. And 
R5 After generating the memory address data DMA mentioned above based on the specified each 
address concerned after carrying out sequential assignment, by the word unit one by one, this is supplied 
to the image voice output controller 15. 

[0043] Moreover, the register set section 11 in the image voice data output section 6 is the address data 
DAD and CDC DCON which are sent out through the host bus 4 and the controller interface section 1 0 
one by one from CPU2. It is [ whether it was based and was set to the condition in which data transfer is 
possible to the image voice output controller 15, and ] the set condition data DSET. It sends out. 
[0044] The image voice output controller 15 is the set condition data DSET. When it expresses that it is 
in the condition in which data transfer is possible, the memory address data DMA supplied by the word 
unit one by one are sent out to the 1 st bank memory 16 or 2nd bank memory 1 7 by turns, and sequential 



assignment of the 1st bank memory 16 or 2nd bank memory 17 is carried out according to the memory 
address based on the memory address data DMA, respectively. 

[0045] The maximum number of transfer data which can be transmitted at 1 time of the memory address 
data DMA in the case of the gestalt of this operation as incidentally shown in drawing 4 (A) It is 128 
[kbyte]. Namely, sector count register R3 Since it is 8-bit width of face, it is the sector count register R3 
of 8-bit width of face. Setting maximum is 256. It becomes the set point of the count of a sector transfer 
of a time. Therefore, the data of 1 sector of the hard disk controller 9 are based on 256 WORD data 
transfer of 1 word =2[byte]. Since it is 512 [byte], the memory address data DMA are max. It considers 
as 1 transfer block unit which can set up the data size of 128 [kbyte] (256 time x 512[byte]), and is 
transmitted to the 1st bank memory 16 or 2nd bank memory 17. In addition, as shown in drawing 4 (B), 
it is one frame (1 image block). When consisting of 512 [kbyte], it is repeatedly read from the 1st bank 
memory 16 or 2nd bank memory 17 by turns one by one. It is made as [ form / the image voice data Dl 
of every 128 [kbyte] is collected 4 times, and / 1 image block ]. 

[0046] Thereby, the image voice data Dl supplied through the register set section 1 1 is written in the 1st 
bank memory 16 or 2nd bank memory 17 by turns per frame corresponding to the memory address by 
which sequential assignment was carried out. While writing the image voice data Dl for one frame in 
one memory among the 1 st bank memory 16 or the 2nd bank memory 1 7 at this time, the image voice 
data Dl for one already written-in frame is read from the memory of another side, and it sends out to the 
decoder section 18. 

[0047] After the decoder section 1 8 decodes the image voice data Dl given by turns for every frame 
from the 1st bank memory 16 or 1st bank memory 17, it is sent out to AV monitor section 19 for every 
frame by which the sequential input was carried out. the image and voice based on [ in this way ] the 
image voice data Dl at AV monitor section 19 -- a display -- and sound emission is carried out. 
[0048] on the other hand, in not performing control which uses only the image voice data output section 
6 independently, and writes image voice data in a hard disk 5 The image voice output controller 15 is 
the set condition data DSET given from the register set section 1 1 . When it expresses that it is in the 
condition in which data transfer is impossible, CPU2, without supplying the image voice data Dl to the 
ATA hard disk drive section 5 CPU2 carries out sequential assignment of the memory address by turns 
by the word unit to the 1 st bank memory 1 6 or 2nd bank memory 1 7 through the controller interface 
section 10 and the register set section 1 1 directly. It is made to correspond to the specified memory 
address concerned, and the image voice data Dl is written in by turns for every frame. 
[0049] After the image voice data Dl supplied by turns for every frame is given to the decoder section 
1 8 and decoded in the decoder section 1 8 concerned like the next above-mentioned case from the 1 st 
bank memory 16 or 2nd bank memory 17, it is sent out to AV monitor section 19 for every frame by 
which the sequential input was carried out. 

[0050] (2) Therefore, the data write-in procedure CPU 2 outputs the transmitted image voice data Dl 
concerned to performing data write-in procedure as shown in drawing 5 on real time at AV monitor 
section 19 while transmitting image voice data Dl A to the hard disk controller 9 in the ATA hard disk 
drive section 5 at the time of data writing. 

[0051] That is, CPU2 is the alternate status / device control register R6 among the control block 
registers RB in the hard disk controller 9 first. The hard disk corresponding to the device select code 
concerned is chosen by setting up a device select code from the hard disk drives which have a two or 
more kinds device select-code setting up function, such as a device 0, a device 1, etc. which are 
contained by the mechanical section 12 in (step SP1) and the ATA hard disk drive section 5. 
[0052] then, the hard disk controller 9 - the status / command SUREJISUTA R5 CPU2 after setting 
both the inner values of BSY (busy bit) and DRQ (data request bit) as "0" - receiving - condition signal 
DIORDY which can be outputted and inputted It sends out (step SP 2). Incidentally it means that setting 
processing of a status code ended BSY at the time of a value "0", and DRQ is the status / command 
SUREJISUTA R5 at the time of a value "0". It means that receive and it is not [ correspondence ] ready 
for the data transfer demand of the host CPU. Moreover, condition signal DIORDY which can be 
outputted and inputted Throughout [ nascent state / of a data readout signal (IOR-) and a data write-in 



signal (IOW-) ] needs to be active, and it is used for data transfer generating an access weight signal 
logically to inactive and the intermediary host CPU at the time of ****** inside a disk drive. 
[0053] CPU2 is the status / command register R5 in the hard disk controller 9. Or repeat the alternate 
status register R6 with the same contents by loop-formation processing, and read-out processing is 
performed. After checking the written-in status code, BSY=0, and DRQ=0 (step SP 3), It is the sector 
count register R3 about all the numbers of sector counters of a transfer schedule. While setting up (step 
SP 4), a logic block address is specified one by one in the sector unit concerned, and it is the logic 
block-address register R4. It sets up (step SP 5). Thereby, the command block register RA and the 
control block register RB are set as write-in operating state. 

[0054] Then, CPU2 is the status / command register R5. From writing in write-in command code, after 
setting up the value of each register of the command block register RA and the control block register RB 
(step SP 6), predetermined time (for example, ATA standard 400 [ns]) progress is carried out, and the 
value of each register concerned is stabilized (step SP 7). The hard disk controller 9 is the status / 
command register R5 in this. From detecting the written-in write-in command code, the memory address 
generating section 1 3 is set as the condition which can be operated. 

[0055] then, CPU2 after both the hard disk controllers 9 set the value of "0" and DRQ as " 1 " for the 
value of BSY in the status / command register R5 - receiving - condition signal DIORDY which can 
be outputted and inputted It sends out (step SP 9). CPU2 is the status / command register R5 in the hard 
disk controller 9. Or the alternate status register R6 with the same contents is repeated by loop-formation 
processing, read-out processing is performed, and the status code written in the register is repeatedly 
read until it is set to BSY=0 and DRQ=1 (step SP 10). 

[0056] After this, CPU2 starts a data transfer to the hard disk controller 9, and transmits the image voice 
data Dl to the hard disk controller 9 per 1 sector first (step SP 1 1). The hard disk controller 9 is the 
sector KANUTO register R3. The sector number of counts, and the status/command register R5 Based 
on command code, (step SP12) and the image voice output data division 6 start the writing of the image 
voice data Dl supplied from CPU2 based on the memory address data DMA by generating the memory 
address data DMA of 1 sector (step SP 13). 

[0057] the image voice data Dl for 1 sector supplies the hard disk controller 9 from CPU2 - having - 
******** - if things are checked — interrupt-processing demand signal DINTRQ It generates and sends 
outtoCPU2(stepSP 14). 

[0058] CPU2 is the interrupt-processing demand signal DINTRQ. It is based and they are the status / 
command register R5 in the hard disk controller 9. The status code corresponding to the written-in 
following sector is read (step SP 15). It responds to this and the hard disk controller 9 is the interrupt- 
processing demand signal DINTRQ. A check of having cleared performs the same data write-in 
processing as steps SP1 1-SP13 (step SP 14). Thus, while CPU2 performs data transfer for every sector 
one by one, the hard disk controller 9 continues sending out the memory address data DMA to the image 
voice output data division 6 per sector. 

[0059] The hard disk controller 9 is the sector count register R3. When it judges that it was based and all 
the sector numbers of counts were completed, they are the status / command register R5. Both the inner 
values of BSY and DRQ are set as "0" (step SP 30). Thereby, the hard disk controller 9 suspends 
generating of the memory address data DMA, and the image voice output data division 6 end the writing 
of the image voice data D l (step SP 31). The hard disk controller 9 is the interrupt-processing demand 
signal DINTRQ in this. It generates (step SP 3 1) and this is sent out to CPU2 (step SP 32). 
[0060] CPU2 is the interrupt-processing demand signal DINTRQ. When popularity is won, they are the 
status / command register R5 in the hard disk controller 9 in order to check all data transfer termination. 
The written-in status code is read (step SP 33). The hard disk controller 9 is the interrupt-processing 
demand signal DINTRQ in this. The data write-in procedure concerned is ended by clearing. 
[0061] (3) In actuation of the gestalt of this operation, and the configuration beyond effectiveness, with 
this hard disk drive unit 1, CPU2 writes in the image voice data Dl supplied from the image voice data 
generation section 3 corresponding to the specified address concerned while specifying the address 
according to address data DAD to each register in the hard disk controller 9 in the ATA hard disk drive 



sections. 

[0062] At this time, if the hard disk controller 9 supplies the address data DAD according to each 
registers RA and RB to the memory address generating section 13 by the word unit, the memory address 
generating section 13 will carry out sequential generation of the memory address data DMA according 
to the 1st arid 2nd bank memory 16 and 17 by the word unit based on the address data DAD concerned. 
[0063] Thus, changing the address data DAD according to each registers RA and RB into the memory 
address data DMA according to the 1st and 2nd bank memory 16 and 17 To each registers RA and RB 
in the hard disk controller 9 As opposed to repeating the image voice data Dl to the same address 
position per sector, and writing it in it to the 1st bank memory 16 or 2nd bank memory 17 in the image 
voice data output section 6 It is because the image voice data Dl is written in the address position which 
accumulation was carried out one by one and increased by the word unit. 

[0064] The memory address generating section 13 sends out the memory address data DMA of a word 
unit by turns to the 1st bank memory 16 or 2nd bank memory 17 in the image voice data output section 
6. Thereby, while the address [ bank memory / 1st / bank memory 16 or 2nd bank memory 17 ] 
according to the memory address data DMA by turns is specified, the image voice data Dl is written in 
per frame. 

[0065] Thereby, in case CPU carries out data transfer of the image voice data Dl to the hard disk 
controller 9, synchronizing with the timing of the data transfer concerned, data transfer of it can be 
carried out to the 1st bank memory 16 or 2nd bank memory 17 of the image voice output data division 6. 

[0066] While writing data in one memory per frairie among the 1st bank memory 16 or the 2nd bank 
memory 17 furthermore, by having made it repeat by turns the actuation which reads data from the 
memory of another side in a frame unit, and is sent out to AV monitor section 19, the monitor display of 
the image voice data can be carried out on the write-in processing and real time over a disk drive. 
[0067] According to the above configuration, in this hard disk drive unit 1 After CPU2 specifies the 
address according to address data DAD to each registers RA and RB in the hard disk controller 9, Based 
on the address concerned, generate the address corresponding to the 1st bank memory 16 and 2nd bank 
memory 17 in the image voice data output section 6, and the generated address concerned is specified by 
turns. While writing the image voice data Dl in one side per frame among the 1 st bank memory 1 6 or 
the 2nd bank memory 17 By reading the image voice data Dl from another side per frame, and having 
been made to carry out a screen display to AV monitor section 19 It synchronizes with the timing which 
writes the image voice data Dl in the hard disk in the mechanical section 12. The written-in image voice 
data Dl concerned can be expressed in AV monitor section 19 as real time, and the hard disk drive unit 
1 which may improve a transfer rate markedly in this way can be realized. 

[0068] (4) it is the gestalt of other operations - the gestalt of above-mentioned operation - setting » the 
1 st and 2nd bank memory 16 and 17 in the image voice data output section 6 as 2nd storage control 
means receiving - Although the case where it addressed to every 128[kbyte] and data transfer was 
made to be carried out was described Not only this but the 1 st and 2nd bank memory 1 6 and 1 7 is 
divided into the partition of a predetermined number, respectively, and you may make it this invention 
specify arid write a memory address in each partition concerned repeatedly one by one. 
[0069] For example, as shown in drawing 6 (A), when addressing and carrying out data transfer to every 
16[kbyte], 1 image block can be formed by dividing and transmitting the image voice data Dl of every 
[ which is read from the 1st or 2nd bank memory 16 and 17 ] 16[kbyte] to a predetermined number 
( drawing 6 (B)). Moreover, the address number of bits needed for the memory address data DMA 
outputted from the memory address generating section 13 in this case can be reduced to 14 bits (the 
gestalt of incidentally operation 19 bits). 

[0070] Moreover, in the gestalt of above-mentioned operation, although the case where a screen display 
was outputted and carried out to AV monitor section 19 as a display means was described while writing 
the image voice data Dl in the hard disk drive unit 1 therefore at the hard disk, this invention is 
applicable also about the case where this invention reads not only this but the image voice data Dl from 
a hard disk. 



[0071] in this case, the step SP 7 mentioned above in the data readout procedure shown in drawing 7 
which gave the same sign to the corresponding point with drawing 5 - then, a hard disk controller — the 
status / command register R5 CPU2 after setting both the values of "0" and DRQ as "1 " for the value of 
inner BSY (step SP 9) - receiving - interrupt-processing demand signal DINTRQ It generates (step SP 

40) . CPU2 is the interrupt-processing demand signal DINTRQ. When popularity is won, they are the 
status / command register R5 in the hard disk controller 9. The written-in status code is read (step SP 

41) . 

[0072] The hard disk controller 9 is the interrupt-processing demand signal DINTRQ after this. If it 
checks having cleared (step SP 40), CPU2 will start a data transfer to the hard disk controller 9, and will 
transmit the image voice data Dl to the hard disk controller 9 per 1 sector (step SP 42). The hard disk 
controller 9 is the sector KANUTO register R3. The sector number of counts, and the status/command 
register R5 Based on command code, (step SP43) and the image voice output data division 6 start the 
writing of the image voice data Dl supplied from CPU2 based on the memory address data DMA by 
generating the memory address data DMA of 1 sector (step SP 44). 

[0073] the image voice data Dl for 1 sector supplies the hard disk controller 9 from CPU2 - having » 
******** - if things are checked - interrupt-processing demand signal DINTRQ It generates and sends 
out to CPU2 (step SP 45). CPU2 is the interrupt-processing demand signal DINTRQ. It is based and 
they are the status / command register R5 in the hard disk controller 9. The status code corresponding to 
the written-in following sector is read (step SP 46). It responds to this and the hard disk controller 9 is 
the interrupt-processing demand signal DINTRQ. A check of having cleared performs the same data 
write-in processing as steps SP42-SP44 (step SP 45). Thus, while CPU2 performs data transfer for every 
sector one by one, the hard disk controller 9 continues sending out the memory address data DMA to the 
image voice output data division 6 per sector. 

[0074] The hard disk controller 9 is the sector count register R3. When it judges that it was based and all 
the sector numbers of counts were completed, they are the status / command register R5. Both the inner 
values of BSY and DRQ are set as "0" (step SP 60), and it is judged that all data transfer completion was 
similarly carried out. CPU2 reads the status / command register R5 (step SP 61). With this, the hard disk 
controller 9 suspends generating of memory address data, and while the image voice output data 
division 6 end the writing of the image voice data Dl (step SP 62), the hard disk controller 9 ends the 
data readout procedure concerned. 

[0075] Thus, while reading the image voice data Dl from a hard disk to a hard disk drive unit 1 
therefore by performing data readout procedure, a screen display can be outputted and carried out to AV 
monitor section 19. 

[0076] Furthermore, it sets in the gestalt of above-mentioned operation, and is the interrupt-processing 
demand signal DINTRQ for every sector transfer. Although the PIO (Programmed I/O) transfer to 
generate was described, this invention is a DMA transfer given not only in it being able to come but a 
standard [ for ATA/ATAPI ] one, and Ultra. It is applicable also to a DMA transfer and the future- 
extension method which is an ATA/ATAPI standard method further. 

[0077] Although the case where the hard disk controller 9 as 1st storage control means and the memory 
address generating section 13 as an address-generation means were formed in another object was 
furthermore described in the gestalt of above-mentioned operation, you may make it this invention 
prepare not only this but the hard disk controller 9 and the memory address generating section 13 in one. 

[0078] Although the case where a hard disk was applied as a record medium which writes in the image 
voice data Dl was furthermore described in the gestalt of above-mentioned operation, in addition to this, 
this invention is widely applicable not only to this but various devices, such as CD-ROM and a magnetic 
tape. That is, other equipments other than hard disk drive unit 1 can be applied as a data processor. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the gestalt of 1 implementation of the configuration of the 
hard disk drive unit by this invention. 

[Drawing 2] It is the graph with which explanation of the address translation processing by the ATA 
interface section by this invention is presented. 

[Drawing 3] It is the block diagram showing the internal configuration of the hard disk controller by this 
invention, and the memory address generating section. 

[Drawing 4] It is the approximate line Fig. showing the write-in condition to each bank memory by the 
gestalt of this operation. 

[Drawing 5] It is the timing chart which shows the data write-in procedure by the gestalt of this 
operation. 

[Drawing 6] It is the approximate line Fig. showing the write-in condition to each bank memory by the 
gestalt of other operations. . 

[Drawing 7] It is the timing chart which shows the data readout procedure by the gestalt of other 
operations. 

[Description of Notations] 

I .... A hard disk drive unit, 2 .. CPU, 3 .. Image voice data generation section, 4A .... An address bus, 
4B .. A data bus, 4C .. Control bus, 5 .... The ATA hard disk drive section, 6 .. Image voice data output 
section, 7 .... The ATA interface section, 9 .. Hard disk controller, 10 .... The controller interface section, 

I I Register set section, 12 .... The mechanical section, 13 .. The memory address generating section, 
15 Image voice output controller, 16 .... The 1st bank memory, 17 .. The 2nd bank memory, 18.. 
Decoder section, 19 [ .. Image voice data, DAD / .. Address data, DMA / .. Memory address data ] .... 
AV monitor section, RA .. A command block register, RB .. A control block register, Di 
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